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^Ei mm m^m ^•■xi^- ^ ?x^n\ mm\ box ^ei .wimm e^^^^im ^"-^w 4^ Si^ sei 

3 AI^AI^CK ^\^^^t^7\7\- Al^sl^S] M^Ai^M ^^mO\ ^^^^^ 4^^QllXI2f 

3:M :it§Aie^ AI^AI?!^ AI3^I^£^ ^gAl^i" AI9S tl^m ^mM9\^ ^^l^M^M ^UmH. AISsI 
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(51) Int. CI/ 
HDQK 5/13 



B ^^Aiiti- ^soiiAi 2i§Ei^ Q\tmy\ mm ^ se^sj i^soi xiis 

E IS s ^'S^ H^g'^*^ xiii^Aioiioii cue ^ei ai^gim ^gtissi m^soiq. 

E 2^ E 1011 EAI^i ^E! miM EmiSEOIQ. 

E 3^ E lOil EAI^i ^£11^ UEK-H^ tISEOIQ. 

E 4^ E 3CHI EAIS EI-OISEOIEK 

E 5^ E lOil EAlS L[B OflP LfEKH^ tlSEOIQ. 

E 6^ E Sm EAIS 5|^2J E|-0|°|EO|Ch. 

E 7^ E ICHI EA|S| t|S(DLL)2i ^giM UEhLH^ M^EOiLK 

E 8S B bFg-^iti- «12^A|0110il CCfE SEI ^OIM agaS2| M^EOIEK 

E 9^ E 8CHI EAI£! SEI AM-GIM Sgtl^ei gSf EWiaEGIQ. 



B ^^SS SEI AifOie a§(Duty cycle correct I on) Oil ^ol SE| AitOH OflElP gfXI^^ ^ 

□All SM^owiAi^ sEi j^oieoj g^^^i im^i^ 21s dh^ §fiu^[:K 
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q 2031-0035^ 



^5.'-. Ci?^ ~Ei -vi-^is c^^iiise = S5i 

g i)i:E1;Ern-)0 ^^i^rifOI [L-EhM SEHli A^g-^K)1 50<'. SEI AfOigCi Dig 

SEI mm ass eju^^og siegs g = g Xflt.t-'KSies rate lir,iiter), x^g§•^^l, 

S ^§71 (Integrator)! Olgtmh SE| Wll ag^|S7^ 1999:3 31^ Joseph Harold 

HavensOflJil ^D(£12 m'S^i SilOl Method and apparatus for duty cycle correct ionSi 0!^ mm 
5,945,857011 JHAI&a. II£iU OI2f ^El WfOlg agSISOilAI^, ^^71°) £^2! (Of f set)OI 
V §^ OlS 2it\0\ SEI JWIM 211^(0istortion), ^ SE| AitOH OilSH(Error)?h ^^^SD. CKKI g 
^<y2°J SEI MfOIMOl CHSCK 

as ami^ sei ^oie oiisim a^T^i^ 4= a= sei jv^oig agg^^gg 

ShS^tHlX! AfOI°J §^^AIg(HlAl g^i!2S ^-^t-O. 

e e.^^AI?l^ uf^tlgM ^ibltfQ. 

SE*^ #71 as 7lsSJ imiM ^►Soh7l B ^^S2J QS EH?^(HI CCfMS, ag^ a^dsS ^^4S5h 

#71 sflOids^j iE^eh^ ^mv^ sei Aifoie agg>^goi hissq. 

\Am^tm^ #71 AI3AI7IS 3?U=> #71 AI3a ijse SfSAI?!^ B71L S #71 ofSS $1 

= $i#e biiasha n sara ss«k3) #7i ge^iisM #7i iSAizf 7qsAi3i^ 
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^SSIS(lOa)^ gti^^e! £E^ ag(Etelay Locked Loop Circuit. DLL)S 

TaStlSdOaPI- tlS(OLL)g S^M^, X!35lg(10a)^ «^SslSdOb)2J ge^Aj 

2:(0B)l)il 1S§K)1 S^dsdN)! ^gAli^ XI3AI2!Q. ^ Ji^B7\ a^(OLL)S ^^El^ 

xjstis(ioa)s. e^aasciob)2j 0^ai2(ob)O| ^i^^hi- g^Aj^ciroej Htmsi-oi n uimmi^ 

m gSSra S^i!2(IN)M 4i§A|^^ 7;i3AI2iQ. 

Ai^ S^A|s:(iN)2| o-^0|:?^^D^) Al^^o! ^01 B^if^-a^Q. 

E ^ £ ICH] £Aia ^El agSl^Hj §5f EmiSEOIQ. E 21}i] £A|^ EhOIS^^ 

XlSslSdOaPh 5l^(DLL)^ ^aEIH X!S2lS(l(k)0il 7:i3£l^ MZm 

ZOil £A|S| EhOiaSM a^ZZera E 101) EAIl! SEI ^fOie aStlS°l 3! SEI ^Olg eS^^ 

^01 ecu ?ie£!D. 

^^KHI 01^*^6-^^ AlZKtLOlJ) ^^iJ2:(0)7l- Xl^-g:?! t!^(CLL)^^E1 71!^ ^'^^SJQ. 

i:ii2:(0B)::'^ ir^^D. ^ ^'^^chixi?^ g^^i^dfos:] ^'-^oiixioii ^yi^in ^ti '^^tl±^\m^^Ei 

A|^^(tLOl')) T^joi^i Li2(0B)7^ o^Ss!S(IOb)g^E1 ^^^SD. □EIH eiBtlSdOblSJ e^^dJ 

^(0B)7F ^1^^^1.^71(12)01} 74}g£|Q. 

0121- aOI fe»-^0ilAI7^ S^iiis:(!H)HJ ^^-^OilAIOil g-^ltlH E^^ a^d2:(lN)g^E1 AIZ^(tLOl'J) oj-g 
13 6"2:(C8m ^'^A|?l^ DISS. i!H(0B)2^ S^iJs(IN) AWI2J ^^^nm ^±y\\9\ ^l&^ti 

71(12)011 21^8 a^iy2(iN)£j sEi m\mm sq □ s^rsi agm^i mHAioicK 

Ttl^ai-OI S^d:^dN)2i ^l&'-il^ d2:(0B)°| ^1^1 ?I^^Et^7 1 (12)011 2Jo8 ^^.^£101 ^\^'Bt.^y\{\Z)^^ 
£i ^El A'lOIMOl SgS Se^dH(0UT)7^ ^'^&Q. §^d^(OUT)^, ^\^'E%'7\{m^ §^'Oil 
S^d2:(IN)2J 4^^^0117:12^ t!H:(0B)2j ^^^OllAI Ami2J gZUI§(CH7|011A1S E 20i) EAI& Um i^Ol 
S^d^(IN)2i 4^^0il7:i2F £J2(0B)2J 4^^01l;^|7^ g^efES Olg dSBJ 4''^0ilA!)0ijA1 

d2(iN)2j ei-i^DiixieF ^2(08)21 m^mm mm g^^Also^lA^ ^^s-sek 

[[few ^\^^Et^y\02)^ g^dSCOUTjSJ e^OR^^(tHI6H,0UT) S ^^^iKtLanOUT)g QS 4^^^ 

QM\mH xmwAw a tLc^.ire s^cisdtnHj ufoi^zt- s s^^z^s uekhh. tHiriH,0B si 

tLO'^^CB^ tt^2^2lgdOb)2| g^d2(0B)2J m\=^2} S UEFtfCf. 

c!2:(0B)2J b-mi^ZKtHH2H.CB)3 gei.MHdN)2i g^7Z^(tL0;7JN)3F e^'uHl Eh.^ Li2(G3)2i 
g^^Z^(tLO:hCB)S S^4LiH:(lfO°! b-W!:?2]-(tHI6HJH)Ilh §?ro'GS, 1 S 2~ ^^^^ EhS 



10-3 



^ 4l^w^B:r^s^^ :=:iI(ri.L)u:: i^On ^qji^^L .f;^:^ ^K'T-^^i-i, Ai^i'^ii:^ 

scf. ££ti SiiOl! [Kf e!3iiS(iob)2] ^^E^]lf ¥^ si^(CLLi5j a^-^S" AfGio:; ai'-T^jg?! 

m\ gr^ ^E! ^4011 oiiEisi aeioi s^asra sr^Q. tKf/M s m^si im^Amw cae sei /^foie 
Mgkiss ^Ei mm mm stj^^^ ^ si^ot bik mmm g^dse a^a^- ^ 

wMkk. CD C3 UJ >V\t-r« 

SE 3S £ lOij £AI1I 9I^^Stl712J ^aiM UEfLH^ kISSOIIl. £ 4^ SE 3(H] SEAIS Sl^SI B 
OI7IOil/M iJ2(m)^ £ lOfl £A!9 aqA|:§(iN)Oil §aS^H2 dS(OB)^ £ lOil £A1^I »^ 
^ Xl^t)S(10)SJ #^{MH(08)W1 oB'ireia. £tJ- ilsCOUJ)^ £ 1M £A!& g^i!^(0UT)011 oBirHi- 
D. 

E 31 iTishS, ^\^'E^'J\(m)^ ^^2^ ^^BOI iiiE(Z)0{| 5# S'^£i^ e!fcHE1M(30>;^)Il^ 
EH3I b:E(Z)Oil S^HS e!HiE1(34)M ^UltTQ. 

e>liiE1(30)2| a^Bg Sn iJ2:(IN)0I 4^ilEII2 S!biEi(32)2J mm iJ2(0B)7h 4:iJEI°3 01 

i^d^i^ ^t^^eoi d:^(ouT):7^ ejma(34)o| g^ctogj^E^ s^so. ^ 2iwEmm.3z,3A) 
^ 7:l^Al^^ol ^mm e^^an 71^^^ g:^, d2(iN)5j :^^^D{i7n2Mj2(0B)2j 4>^^oii7:! Amiej 

AlgOiiAi 4'^EIJ3 :M2:(IN)H| u^i>^CH17:|2^ A!2:(0B)ej b*^^^0{|7:i AF015J S^^Alg^}^lAi ^l-^^EI^ d2:(aJT) 
7^ 2JB1Ei(34)£J a^B^^^EI ^^SQ. 3E1U fe'l^^lSlg^ 2jyiEiii(30,32,34)2J X|^A|^^0| BM 
mB^. E 4Di) EA|£! Bm g^OI i!jH(OUT)S 2]tHEi #(30,32,34)21 X\^A\^ °m XIS?^ $ 
SJBiEi(34)2J §^E^2:S¥Ei §^^*Q. 

E 5^ E lOii EAj^i ^l^'-^tJ'Pm cm mm UEKH= tl^EOIH. E 6g E SDiJ EA1& tiSHJ 
EmiSEOIEK 0\?mM Ll^dN)^ E ICHl EAIS S^d^(iN)tHI tW^miL i!2(0B)^ E IDil EAIS 
X13^!S(I0)^ 5*^iJ^(0B)[HI b1^^*»-CK Et^ iJ2:(0UT)^ E 1QI1 EA|£! 3^ii2:(0UT)0ii oilg^^ 

CK 

§S-^-7l(54;^ .Til2S^'5 §.^§71(52)2^ a^^i>^(S?)G ?\^'^^ "il-OJ THllS^S t^S^K^O)^^ 

E m EAI^ ^l4^^t.^?IOi!A12h O^t^^m^, Ai]l SI A1l2ti^l ti'S71(ED.52) S! 7:^^g-^7l (54)^ X|3 
AIZ^OI SKesm S?~Cfil 71-213' S3> iJ3i:(IN)^ ^^^D!lXi2^ d^(OB)^ AIOI^ g^^AISOf] 

A1 '^^-^an ^t2:CiN)Sj u^S-OiJT-vl^^ .mh:CCB)EJ sf^^OilAI AWI^ -SiUlSOllAi cis:(CUT)7^ 74 

§^71(54)21 x|^A|^^ol s^Bses, E 6011 EAis um m\ ij2:(ouT)s im m mzm^m 

§^§71 (50,52) S! »e§-^-7l(54)2J ^3A!3- STg i^^Sa ^ 1tl.§§^^l(54)2j g^S-SS^EI 
EK 

E 7g E IQi] EAIi! XI3S7I t}^(CLL)2J gsip UEKH^ M^EOICK 0j7l(HlA1 i!M(IN)^ E 
lOlj EAia S^iJ^(IN)Qij oH^^d^H <1I5:(0)~ E IDil EAjS {J :^ (0)011 ^H^^^Eh. Et.^ d2:(QB)^ £J 
2(0)21 ar^AiHgAI E m EAI^I ^^21tlS(10b)HJ ^^^Js(OB)Di] tH^lL^Ef. 

E XISS7I a^(10a)S. ^1^^3^71(70), B^E^ S|S(72), S B'^Hm Xiga 

21 (Voltage Controlled Cfelay Line)(?4)e ^HltJCI-. 

^1^^3^71(70)^ dsciN)^ d:^(0B)2j ^^m uiiHt^EK BtmE. t}S(72)^ ^1^^ Hiuim^m 

UERH^ ^l^=>^2^7l(70)2i ii!s:g(LP,00WN)ail e&Sra X-j|Oid2:(VC0fO^ SSTBil^e 7hSA|?jEK 
SgrSlOl ^ISEi'2i(74)S 74]0< ii 2(yC0N)0il >iJS:(lN)g 7:i3AI?1 3 gHhM i!S(0)SA1 g^t.^ 

Ef. 

UJm m\ d^(0)2J tih3Ai2;. iJ^(CB)l|' u!E^4 Li^^Ai A|-ggi=: 3^(HI^, ^^-^'tl bhSl- ifOI 
^^95^1 C1^(!0?):^F G^^(LocJ'ir9)i!3. ^ ^12:(IN)2J ^^^DilTTlSf iJ2:(CB)2J £^-a(^;;A|7^ §7ia 
3, E 22J EWlSEQil EAI^l Hm iTDI £jH:(IN)^^Ei £J2:(1H)2| S^^ZHHl b-e^^o^^ AIZ^(tLCW) & 
^ T^OS iJs:J.0)7^ 2?,M]0i 7:i3E|-2!(74)S^E1 ^^aSEK 

t^S LJ:2:IN)^ afrDLJH2f U?}Tm n|3E^e!(74)2i g?^L'2:rC)7h qi=,^3g7l(7i])0il S^^EIE^ 
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"^■■M^^ >1G*-^' ^ilKr'fC^ r-'^ri'i^r:,"' 7>'^**!' 390! Pf-^Sj" 5!^ tt'-^'-'I-II- 

raoi^i2(vc)tH] -2-S3ho^ j^i'iN)e; ^Ei m\mm ymki^o. ^ei ^-icg 7f^si^(sq)^ m^m 
7:f§§^:^i(80b)^ ^iicH^y2:(Vc)e tm t^§:?l(80^)2J ^^•;ii2(iNS)M 7:i'eg^§ra 

xisti^doa)^ 5. m\ EAis 5i2i-e^3fDi ^Ei mm ymm^{sn)2\ m^^^mim ±^mz^ xi 

xiioitis(82)^ ^Ei mm ymtimm^ m^ti^mi)^ Aigtisdoa)^^ #^a!s:(0)2j ?i 
^^m Hmt\ji J. diJiiiswi xiioidsicvc)^^ s^^Eime ^^ti-cK t^^Aii^i-^ii^ xiioiti^(82)~ 

a^^5|^(82a), ^\U^my\(S2b). ^ ^By\(Q2c)m ^HltTQ. ^M:?I(82c)^ ^^l-g^ T^^l 
3^ lEi^ 4= SICK e>-S^I^(82a)^ ^E| J40|# :?h3t|^(80)^ ^^^y3:(0UT)M «^2A!^C|-. 

^l&^2E:?l(82b)^ B^^i|S(82a)2J ;RI35l^(10a)2j S^dH(0)2J ^l^^g b|jnt.H:K 

^^:?i(82c)^ ?i&^sg7i(82b)2j gqA!2:M(up,DoiiiN)o« SB^i-oi Bioi^yscvc)^ ssTaise ymM?} 

Q. 

CCfEf-Ai Xil01tlS(82)^. ^El m\m ymm^{QO)^ ^^d^COUI)^ u|-2>^(HIX|2h XlStlSClOa)^ 

XlS^I^CtOa):'!- ^E tl^(DLL)^ S^Oil^. XI3t|S(10a)^ m^tl^m 

o| bh3A!2:(0B)CHI SE| AM-QIM :?|-^s|^(80)2j a^Ai]E(OUT)M ^SAI^i- XI^AI^EK ^ 

7^I9E:7I ^= tlS(OLL)^ X13t|^(10a)^. ^^d2:(0)2j uh3Ai:2(0B)2J ^E| AAfOI 

M :?hsti^(80)£j a^iii3:(ouT)2j ^\^^m mRtm n diiasiM gsthoi sei am-oii 7^35lS(80) 

oj ^qAi2(0UT)M ^•■:?| ^gAlZ^ XI^AI&CK 

1 MQ Qi g^^^i asuh:?! ^i^HAi^ ^Ei m\m 7mm^(BQ)2^ ^^^^(out)^ ^^^z^ se^ mo\ 
E 9^ E ani EAis ^Ei mm Mgtis^ EhoisEoicK e sou eai^i EmiSE^ 

E 90ii EAis EmiSEM m^mo\ E 8011 EAis ^Ei m\m Mg^i^Bj ^ ^Ei m\m 
^01 goi xwm 

ti^(DLL)^ ^Ei m\m y\^m^(QU)^ m^^±(wj)s:\ eie«-^ ^ ^^6'2(0)2j 

ai-2!Ai:2(0B)2J bl|Iil^h:il Zl UliS^l^CHI [QEF ^El mm 7[^m^(m^ S^<y2:(0UT)M 

XISAI^IQ. ChAI^^H X\^^7\ ^E 5|S(CLL)^ ^t^m HH 3)WL ^ SEI ^0|g 7ra5|S(80)2J m^ 
i}2:(0UT)°J 4^^CH1XI£^ Ak:i!2j a^<i'2(0)2| §hiMHI7^l7F g!?!! Ofl MXl SEI A^fOlM 7hSs|S(80)°| 

a^<i"3:couT)e ym xi^ai^iqk 

Ai3g:?i ti^(DLL):?i- ^•■HEts, ^ ^ei Atj-oiM :?h9ti^(80)E^ a^AiscouT)^^ ^'-^cni7:i£i- 7:12 

=71 ^E t|^(DLL)£J a^d3:(0)2| m^mx\7[ ^7I&I3. E 9011 EAIS Um ^01 <y 3:(0UT)S^Ei 
dH(OUT)SJ ^^^Z^0^| ^HS^h^ Alii-(tLOW) <ii3:(0)7|- Al^e^l tl^(DLL)^^Ei 711 

^ ^'45&EI-. 

Eti- ?:iioiti^(82)^ ^Ei mm ymm^is^})^ ^^ds(ouT)^ ^i^'-sh ai^^^i ti^(DLL)2j m 

Jmm^(Q2)^, ^EI m\m 7|-^5|^(80)°| aq>j3:(0UT)2J uhg^QilAL ^ e^atl^(82a)2j 
A!2:(0UTB)^ ^^^(HIAISh Al^g^l ^E gS(DLL)y #^it!S(0)°l ife^^OilT^I^I- m DWI 

Xil01d3:(Vc)2J S^'-Ell^M 7h^A!^EF. 

^Ei mm ymt\^{SQ)2\ m^^±m^)s\ t^^mm. ^ ^mm^{B2^)s\ m^^^(om)S] ^^^mai 

9} A(3S7| ^E t|^(DLL)2J ^^Ai2:(0)°) ^^^WIXPI- g7|£ia(E 92i TA|g). ?;ilOld2(Vc)2| SST 
^g^fi SQ. [KI-AI TAIg^Ei SEI ^0I# 7he5lS(80)21 gqA!2(0UT)2| SEI J^OIg^ gsf 

xiioi<M2(vc)°j 2a-Eii^°i mm sei mm ymm^im^ m^^^(m)2^ ^tm ^^m^ 
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S^L'siUTBvij c.'-^i>::^!2^ r.\^m?\ ^E. m^ilJ-^^ rj'^'l-ai'.n'^-J i^-;^f>i:7Ji?!- S7iE:£-^5 
imk\ 5 a 69 4^^^^ 7011 CHgShS Q§ 8 S 9.lt iSiiSQ. 

Q. 

- ////rv/,/.v- o - ufffiiff JK^ tunvM) \ « /f v v> 

□t^lOilAI tCC^ Sqt!:S(IN)2J ^7|(tCC)M UByjQ. CChE^AI ^El ^Olg 7fa2|g(80)2J 

t^S OI^WAi^ XlSgP! tl^(DLL)0|l Equd 7:i3£!e Al^mi SEI 7^^51^(80)24 

^^612(001)21 ^^^ZKtLO^)0il tBi>^h^ AlZ^e] g^Qil CH5B ^SEI^Q. 

SjS(DLL)2i qi^g tt^tJ-og^ij TTi^gPI tlS(DLL)(HI B|^8 ^El mi^ :7l'^tlS(80)SJ 

g^ii2(0UT)2i smi^z^oii m^m^ aizj- ^is^ 4^ xhgbiBj. 01 g^ofis ^Ei mm 
ymm^mm s^^jhcoudsi ^ei /^oie- ^^mi sQ%?y ^ck sEti ^'aoii [aE^ e^L'H(OB) 

7^ g^EI^ XiaSPI 5l;g(0LL)2| ^^Bl^ tiS(DLL)2| gi^B AFOICHl fi^^Xi 

37!7h 7H?;fi^ 4 ?iS:D1, 01 3^(>il5E ^El ^'fOlM 7|-^i|S(80)2J g^L!H(OUT)°J ^El mom^ 2^ 

tis(ioa)> ^Ei /^oiM Jmm^(dQ)B Mo\o\^ ?^;ioi-iiM(82)e oietrcK n^ui i^iiz^Aioiiaii mm 

^El mm SgslSOflAi^, 7;ijOi5lS(82)(>il ^^7l(82c)7h ^tJ-^IOl ?.':2U ^^?l(82c)S ^1 
^^Sg7l(82b)2J §^L!H:e(UP,00^JN)OI ^iT^ 7hXIE^ ^M71(82c)2J ^^^JjOl 7124 ET.m'Kl ST 

^CK [[^EKM ^ ^^S2J X1]2^'AIDt]0il [[f^ ^E| '4010 M^tlS^ ^E| m\Q OilEIQ ^^Til^^ 4 ?J^[31 

s^^ai 50:^; ^E) m\i3m ^^l'^h 4 ^^soi ?^ck 

Ol^'-CHlAiS^ g-OI ^AilAiCHlAl ^AlDtlgOl 7HAl£|2iQ. 017^1 Qgtl gOIQOI AfgEI??.:£LK 

01 ~ BTTI ^ ^^gQ ^gWI ^Itl- -^^OilAi 2101 Al eiDiti-SOlU -^^l ^^^^lOii 7|Xe^i ^ 

S24 ^$10 mtToiJi mm A^e^i 5^1- ofuq. nuB^ b §0^24 ^a^oj 7j,ai.-. p^xi x^a^g 

OlS^Ei Q^gf&^ SI Set.^ Ef ^A|Da7h 7h^5tl'^ Sg OluBM 310IEK [[fEMvl, B ^'S2i agtT 



um g-oi g ^^iHi c[^€ ^Ei mm Mgsis si ^s^^^s, ^ei mm m^m &7im 4= 

£I^2J ge^ii^24 ^raiMIAl Ami24 g^^A!SQ^IAi 4^^5LIIl 4":^! a^£i!H2| b-^2>^CHlXiaf 4^71 "fS XI3 

as2j e^iJ22j B\mm Amiej s^^AigwiAi g^Ai^i ^^^t[^ ^i4^^t^7ie 
i4S£is b'^^ sEi AiiGie fisas. 

S^t>^2. ;^in^^Oi] ?'01Ai. y7l «^D A!3tlS^, 
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^200H3035537 



SI%iSil?LVI'Sofi"#Sf^^ ■- "'^^ 

:fe^7i sEi Aifoie :'ratis2i ge^iisM ^sai^h xi^aipis 7i\°^m^: s 

2[oi^||^oi jncHdssy ssrai^s ^mm^ moisisi :?uls^£ 3ie ms£s ti^ sei j^oi 

4^71 SEI Ai|0|§ 7raSI£°J 9.1-2 Al?!^ 9^2 tlS; 

f^^|f|^>^lf<#^jgjl'M^t|goi flioii!22i asraiig 7raAi?i^ ^^7\m ^tim= 31 
:±:gAl^^ xisa i^se sisai^is bais =?tim= as ^ss:^ sei mm 

g^tf 12. Bl 11*^011 SiCHAl, 4^71 XISAI?!^ BTII^, 

4^71 ii>H2i 4^71 a^ijssj biiaoni zi diiagawi gsshoi a^iisg 
s^tr 13. ae^dS2j ^Ei mmm Mssh^ s^oii sioiAi, 

ass g^iisg ^^4I!sf:ji $|5H xiioiaisoii ggsHJi 4^71 sei mmm ymM9\^ btii; 

14. ?illl35hCHI SiOIAI, AI3AI?I£ = - 
16. ffll 131^011 SiCHAi, i^SF^ = - 

^71 a^i!2£i 9i4^]iF 4^71 xisa ^i^^m umm^ bm: s 
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#71 H13g2M)il gBSKM MfyiH^Si SSEB^g 7mAi9\^ 
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